Exaptation of protein coding sequences from transposable elements.
The activity of transposable elements (TEs) has had a profound impact on the evolution of eukaryotic genomes. Once thought to be purely selfish genomic entities, TEs are now recognized to occupy a continuum of relationships, ranging from parasitic to mutualistic, with their host genomes. One of the many ways that TEs contribute to the function and evolution of the genomes in which they reside is through the donation of host protein coding sequences (CDSs). In this chapter, we will describe several notable examples of eukaryotic host CDSs that are derived from TEs. Despite the existence of a number of such well-established cases, the overall extent and significance of this phenomenon remains a matter of controversy. Genome-scale computational analyses have yielded vastly different estimates for the fraction of host CDSs that are derived from TEs. We explain how these seemingly contradictory findings are the result of specific ascertainment biases introduced by the different methods used to detect TE-related sequences. In light of this problem, we propose a comprehensive and systematic framework for definitively characterizing the contribution of TEs to eukaryotic CDSs.